This paper discusses the development of dry season irrigation farming in the village.
Introduction
The paper explores how a Green Revolution 
Household food security of smallscale farmers
The food security of small -scale farmers is basically dependent on their ability to produce sufficient amounts of food crops in their fields for their own consumption (subsistence farming).
However, other farm and non -farm activities can contribute to food security by providing sources of purchasing food. Those farmers who do not produce enough for subsistence can purchase food.
The sources of income to purchase food include off -farm work, sales of natural or processed products, and remittances (UN Millennium Project 2005 : 153) . One can add cash crop production as a source of income to purchase food. Cash crop production and non -farm activities can also contribute to improvement in household food security through providing sources of income to purchase inputs for food production such as seeds and fertilizer.
The paper focuses on the importance of farm and non -farm activities which can affect household food security by providing income sources for two functions : to purchase food for consumption and inputs for food production.
Multiple farming components and the market, policy and ecological environment
Smallholder livelihood activities are composed of multiple farming and non -farming activities.
Traditionally, people utilized natural resources in multiple ways such as farming (crop cultivation), livestock rearing, and hunting and gathering, and one of the functions of this multiplicity was risk aversion under ecological uncertainties, which made their livelihood resilient. While tendencies to specialize on one activity exist in the present day context, factors such as integration of rural areas into national and global economies and politics, the development of a market economy, urbanization and migration, and development interventions of government and non -governmental organizations have contributed to new activities.
These include production for the market ; farming with modern inputs such as hybrid seeds, chemical fertilizer and irrigation ; and non -farm economic activities such as trading in agricultural produce, and employment in urban centers.
Improved seeds and fertilizer
A Green Revolution type of agricultural innovation combining the use of chemical fertilizers and improved varieties of seeds on the one hand, and the development of irrigation on the other, contributed to the increased food production and improved food security in many countries of Asia and Latin America. However, it has had limited impact on small -scale farmers in sub -Saharan Africa. In Asian countries the Green Revolution was regarded as making a significant contribution to sustained yield growth, but experience in Africa was mixed in terms of raising rural incomes and l o w e r i n g r u r a l v u l n e r a b i l i t y ( E l l i s e t a l .
: 34).
One explanation for the differences in performance may be the lack of an irrigation developm e n t c o m p o n e n t i n Af r i c a n a g r i c u l t u r a l innovations. In African countries including Zambia, the policy to propagate the improved seeds and fertilizer technology among small -scale farmers was promoted without the development of small -scale irrigation. It might be the case that sustained yield growth from increased use of 
Irrigation
Scholars and development practitioners advocate irrigation as an important means to achieve increased agricultural production and food security in Africa. In a region such as sub -Saharan Africa where droughts are prevalent, irrigation could be a key factor in enhancing food security.
In the publication African Environment Outlook, it is argued that rapidly increasing the area under irrigation, especially small -scale irrigation, will provide farmers with opportunities to raise output on a sustainable basis (UNEP 2006 : 84 -5) . Irrigation (mainly small -scale) is advocated as an example of "sustainable intensification" of agriculture in southern Africa, where agricultural growth depends upon intensification rather than "extensification" (FFSSA 2004 : 68) . Thus irrigation is considered to be "sustainable" and contribute to poverty reduction among small farmers. Republic, marketing boards such as the Namboard, and cooperatives provided a guaranteed market, purchasing maize at a fixed pan -territorial price (Dorosh et al. 2010 : 186) .
History of Rainfed Maize Production
In the 1970s and 1980s government support for maize production among small -scale farmers resulted in increased maize production as well as spatial diffusion of marketed production of maize toward remote areas. Government initiatives, including price and marketing support, resulted in increased government expenditure on subsidies.
By the 1980s structural adjustment programs made continued expenditures on subsidies for maize production difficult, and then unsustainable (Howard & Mungoma 1997 : 45) . 
Input subsidies : 2000s
In 2001 
Household Food Security in Village C

Rainfed maize in the uplands
As already noted, farmers in Village C practice rainfed maize cultivation in the uplands, with the majority growing crops in dambo in the dry season. For farmers to obtain staple food that is, maize directly, they can grow maize in the uplands, while some grow dry -season irrigated maize in dambo.
One of the most salient features of rainfed maize farming is the volatility of maize production.
The field research has found that at household level, harvests from rainfed maize farming in the was not sufficient to feed the family throughout a year. They bought 400 kg of maize with their revenue from vegetable sales.
Factors causing fluctuations in maize production
The fluctuations in production included both Note : Cells in light shade indicate that the household was in maize deficits, that is : upland maize harvests were not sufficient to feed the household member. Cells in deep shade indicate the household was in maize surplus ; that is : upland maize harvest was more than required for consumption. K= kwacha (the Zambian currency). Mil.= million. = no data or data was not collected. #Unit of green maize is composed of 10 maize cobs.
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The household suffered a problem of labor shortages as there was no adult male labor in the household.
Shortages of labor were sometimes caused by sickness of relatives, and resulted in declines in maize production. An interviewed farmer reported that his maize production declined because his brother and sister, who lived in urban areas, became sick and he had to go and attend them (Household C).
As the majority of respondents indicated more than one factor that caused declines in production, it seemed that often several factors combined to cause declines in maize harvests, such as shortage of fertilizer and labor ; excessive rain and labor shortage ; and lack of fertilizer and cattle.
Dry season maize
Growing winter maize (dry -season maize) is a new development which began in around 2000, and the number of growers increased during the course of the 2000s, although farmers growing winter maize in dambo are the minority even today. In addition, winter maize is grown not only for home consumption, but is sold as "green maize" (maize cobs) mainly at the urban markets.
For instance, household L of Table 1 
Irrigation
Irrigated farming can relieve the risks of rainfed maize farming and contribute to improved food security either through food or income smoothing or by financing input purchase for rainfed maize production. In the case study village, the development of dry -season irrigation farming combined with rainfed maize production contributed to increased income and improved food security.
However, irrigation farming has its own vulnerabilities such as price fluctuation and damages by floods and crop disease. In addition, it requires resources to purchase inputs and invest in pumps and development of plots, dams, and water tanks. 
Differential Vulnerability of Farmers
According to Strata
How resistant or vulnerable a farm is to external shocks varies from one farmer to another, and village farmers can be broadly grouped into three strata according to their vulnerability or resilience.
Most vulnerable stratum of farmers
The most vulnerable stratum of farmers was found in those households who were reliant on rainfed farming and who were with limited resources such as land or labor, which resulted in low and unstable production of maize. Since few of this type own cattle and a plough, they tend to be late in planting maize. Their rainfed maize production was volatile due to several factors including weather changes and shortages of labor and land, and in many years deficits were recorded in maize balance sheets.
Some of these farmers depended on remittances of relatives living in urban areas. The relatives in urban areas buy mealie -meal (ground maize) for farmers to supplement the farm's maize production and to buy fertilizers and seeds. 
Upper stratum of farmers combining rainfed maize and dambo farming
A small minority of farmers combined larger scale rainfed farming in the uplands with irrigated farming using engine pumps. These well -off farmers had cattle and could afford to buy fertilizers. They could plough and plant on time and apply fertilizers on their fields. Thus they could run more stable farming with higher productivity for upland rainfed farming. With regard to dambo irrigated land, their farming was more stable and large scale through the use of engine and treadle pumps and improved canals. Since their irrigated farming was more diversified in terms of crops grown, it was more resistant to crop disease and price fluctuations.
Conclusion
Food production using a Green Revolution type of innovation was developed in Zambia by using Although FSP contributed to increased maize production through increases in fertilizer availability and subsidies in its prices, only a minority of farmers in the village had access to it. Only this minority of relatively affluent farmers managed to benefit from combining rainfed maize production with improved inputs, some through subsidies, and irrigation farming with diversified crops and treadle and engine pumps. (Accepted, 2014.12.18) 
